.2004 J\ ^JbJt I jlUI tci>L.»jjJlj ^ -A^y 



cJU::^ ^ ^-sllJl 4jU -v^^j^^ c5y -ij^* t>l?=- ^^Ql ^jJl ^ .Jwsj'yi J^l 



Abstract 

Allah has decreed creatures fates fifty thousand years before the creation of 
Firmaments and Aradean (not Earth). There were nothing except Allah, and his 
Throne was over the Waters. Right after the Big bang, Allah has created 
Firmaments and Aradean in six periods. Commentators suggest each period is 
either a thousand years or an Earthly-day long. Aradean's creation is 
completed in two periods. By the end of the fourth period, God created plenty of 
matter on the top most part of Aradean. By the end of the sixth period, the 
seven distinct and thermally decoupled Firmaments are given order and 
perfection. Later on, galaxies, stars, Sun, and Earth are created: Its splendour 
doth He bring out (with sun light). And the Earth, after that, Hath He extended. 
He draweth out therefrom its water and its pasture. This creation order is 
consistent with Ages predicted for Universe, Sun, and Earth. 



.4^Ut SLiJj^t ilS'y Aiulr UTifrUjeAll ^ ' 

.2003/8/4 J jS j^jU .2002/10/1 fuJis j^jU 
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.Jbuj CtjyU^l <AS>fcH*j aJT ^^^L^J Jla^ ^^^-^ j^'j 

^ jt (Astrophysics) diUH (Cosmology) (Jp JjU c^JJi c^^i j 



j I — - J-__>) JLpJ -Oyj [1 1 0 ^ J j ^7^' lP) ^ 

.[6 Jl5>il] (.... c^ijU-Jl J (^JJI 

o» jU Jl aL/" ^ J U. '^J -lJp j:^^ j j) ^1 jiliUl yfc iui jj 

J t[70 ^<](c>'j^» J I. ^ iiii ji jj*: ^ t) : ju; J ^ij 4[255 5 >Ji] (^jSH j 

J *) :JUJ Jjiij .[51 wA^i](... ^..^t oijU-Ji j)^ (^J^! L-) :JU; 

jl i-^SU-i jSl .[1 175>Ji](j>j^<j *:^ljU-Ji ^,Ju) :JUj J^_j .[4-3 JbaJ-l](...^bI 

t5 ^Uj ^jJ•JJ^J |J*i* -^S^' 0^ ^ J ' 'oUv- ji^^ '^J^ ^-i*^' lS-^^ 



12 



.2004 J\ iJi*il 4 toL-ijjOij ^ '^y 

_ _ _ ^ _ 



\ J UJ JLi M ^15 l^JLij ^ jl JaI Ij yUl 1 : JUi JaI ^ ^^Li aJlp J:*^^ 

.^lil 4^ jlS' J .ojJ^ ^ OlS" Jli .^^1 lift LLUL~i :l jJ^ .-oil J 

O; - J 'tA^I ji-^^ ^1 S-^) -^yy t/*^^ ij^ Jj-^ XijiJLP c^tjs^^l d-jJL;i-i j *.U- 
J J.^ «jl jiii-l ,Jb" Jl3j cli^ 01 J-5 (^lii Jj^ 

fJ-il jl Jl (^lli '^-i ol^j) :,^I Jiij) .(6)^jSflj oljUUi ji^ j' JJ 'uJU^ 

.(6)apu;j^ uy. ^ lJi ^i:;^ ^1 J^j .(9 c8) .ai vi i)b 

J i ^iLi« jA3 Alii ji w* 4jijj (jj ■(j^j'^^j oljUUl jJL^ /i j VI Jgflli ^ J 

iS jj 0 — * -^'jj J -(2) 4^ y^ j^j ^5 0:^—^ j^lj ol jU-Jl jlisi jl 
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J^^ ^\ |i J t ^j^l J o^l _jUU\ jJb^ LLU IJl& l-u. Ills' J^ytilj j^lil 

Lajl a Pjl jj ... (till Jj UJ: jjLj4 |i jl) diJjOi JJL-L 0 j (^JlUI L^JjJ 

I-^ j ^\ lJU. cJlill c-iUl ^ Jj^^ yiJl J 11* .^1 . . . ^pyJlj U Jl V-^b 

jt(oiyr' UaP v-^^ J.H-^^ .[l2t3*)Ual']0^JL5 Jj^ ^\ 

^jh '-(10) ^ ji^j c^! j^!) ^jS/^ ^r* c5^J s^' 

."W- ( o*^ Cr'j) " '{W^A (ir^^ 

— J J <uU ^1 jjL? — J ^^^^ vJuT ^ ^iJLp Jl 4jt ^IJL«P - 

(iilil Ui -^Jal«-jj iiuUst (^/a-r^J — ail Ul : J ^aJ aJjlj 4*^ jfj jiT- J -j^V.) • 

.(12) jJL-j -uU 

(13)»-'ji«J cIjAj- -oJ-j ^j^j'j J^j y- jCJrl ij^i y^j 

^_j-Jlp yrJiJl J p-^i ^^-^1 LS^ j^^l Jj^i AiJi jt i4 1^1 Jll^ b jUi — ^ J 

^1 — — ^1^: — III dilii li! J ^ Jis^ jJii-l yL- J p-y^l ^ iS yJlj plil J 
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iL_jlJb J LP liJir 0? Jbu '(29 c28)ia-i J LJjJl 4^ ^r^U- Cil .(28)<^W^t ^ > "V! 

. [30 ^uSii](i-*uu* ufj bjir ^jSii J oi^i oi ij>r jjJJi ^ ^i) jiii-i 
.(3 !)((>-> j' ^ Jl f jju ljui ^jSfi 

— |J — - J aJlp ^1 ^Ju*?— Jj< Jj-j c-*^ : JU -'UP iOii Cf. -^t^ o>=**^^*^^ - 

.(30) (Ow^-jt ^ A*^ Li ^jSll JA^ jA)'.^yu 

J .) : Jl5 — p-L-j Up ^1 JU — ^1 Jj^j jl -l^ -oil j— 4-iJlp jp OUx-Ail jjj - 

. (40-32) (Ow^jl ^ ii> ^jSlI ^ iLi ^ 

■ "(jw? jt ^v-* ^LiJi ^jj oil ^1 Uii^ u^j^^ C/" ^J>^ ' 
c^l .1 ^ »^Jw9 yiS' :>JL»Jl J .^Ui! ^,.^1^-1 j o:> y^2A\ (jrw?j^\ ^ ©Jla ^^^^ 

J A 4>LiJi Ji^ oUjCJi jbaj-i J -(41) |»i^t j <Jji; I. iJubj 

^. Jl ^W^i^ f Jd ^ ^ jJu L:. i^t j^) 4J^j .(28)JiUl <^ j t_/3uiil 

.(30) (owpj 

. [295 >Jl](L^ ^jS/i J U ^ jl:^ c^jJl yb) : JU;j <j y J^l 11* ^ j 

~ » ** » — 
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'Ci^S ^U-^ilj ^^jil ^1 0 j^l : Jj^l ^ 

U 1- J U -I J 0 j__SsJi aUI j 1^ J as ^^^^ 1^ ^1 j J ^1 j j5\Jl f-ULp 

lJIj ju.Lh — Ui j) ^j'yi ^ jiij .(42) (Inflationary Universe) 

^ -hp A3ft-ij ^ 01 j jxJl tUip jj-^ .(60-49)^ oJls^T tUUl 01 0 J 

.(61) iJ^ ^JLp <3Ur olj 1^1 0 j^l frUlp ^U>? 4JL:^ oJL>- 

<JLJs( oJLA OV 4^j>j^1 j Ol jUUi ji^ JJ ^ j;»r^l ^^^^ \JlA ^ ^1 Jjii jl Juy 

— Lcfi cJai3 ^^^1 ^1 Jip La iUip^i 0^, Upj .(metaphysics) ^*J=^i ciUai ^ji^ 

OViiJlJ-l «lJ1 j^-ij JLi L« IJLA J .lJL?r 0 ji*^ olj OiU C--w^ J If-lil ^ ot ^tSrjl 

J ULl y.iU^ jIj aSjI 01) .(1) (.. frill JU- -Li^ O^j . 0 jip fr^^ ^ J ^l 0^..) :0UjCJ1 

.(2) (frill Js- aJ^ ^ Ol^j JsS\ Ji-^ J ^1 — 'I ijJ^ Ol J^i 

Three Degree cosmic) ^~SS\ 5 — ^1 f^uj:^' 3K i } >i 01 0 ^1 ^uIp c$ y. 
j^^lp 4 — ^-y. cJis' OjS^i Sji^ ip.^:. 01 ^ ^^-j^ (Background radiation 

^ w-l ^) J,Uj y ^^jA-jo .(63)'^J«-- y v^r^ C~vaJii«^l wii 0 jXJl djl y^ ^brj:) 01 UiT .(62)<Ai>- 

Jj i J .6 <aU ^ll J'^U 0 Ojl ^ ^^"j' Ji ^[1 1 cJL/li](OU^^ J frUUl Jl 

^ * W is'j. lij . [47 ^I'yi olj jijJi](0 yt^^ Uij Jujl Ul^ s^uUij) : Ju; -Oy ^ 

Ul^^ 9 l^SCc- * UL. «;U-Jl UU j»j;i!fr) : JU; 4jy 0 j^l ji^ ^jir^^' ^"j^^ j ^yJl 

l7Pij) 4jjil ,^^1 ^;>«^i 01 .[29-27 ovij'yi oipjUi](Uu^ ^^tj jukpfj * 

.(60)^^5^Ljj jiiil (^jl yLl OlyNl AiJLsi^j 0 j^l 'Up ^ ^_$JJl ^yil (^IJ 
^ y Oli" j) ojUJl (j j^g^^l J 9-3^5 J JlaL4 ^ J y JjJ .0 j^l oiU yi 
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.2004 J\ i-uJl t ^ ^lJ\ jlUi tc^L^lj J\ j ^ 
.(65 t64 t8 t7>i — 1» J ^J; Jj?ui j^^Ji jiT c^jji ji Ji (s^iii 

. [30 >^>. '>^f '^^^ ^ j) ^W^^^ (V^^ J-^' j^"^ J 

b\_-JU 4_JjSfi oU_«Jrij f^u— i'^i «j ^ .[66 c60 c42]ul u-tj o 

^u,: — Jr\ J f^uj^N^ p,^^ >J» ^(Radiation and elementary particles) 

5 T j^U-i-*^! oji A^ji cJi5' jLii .(67 c4)lJU:-i LiT aIL-j l. y^j cj-Ij?- allj^i 

dj| LHJLJj .(61) ojl^l A^ji t .iIl?!- 

— i; ^(Matter and radiation are coupled) j^uj^N^ j i^iii j cj^LiiJb 

tj__-. 3000 K J-^i Jl 5 ^j^j^ ujup j >i Arvj^ 

^^JU — Ui ^1 — Ji J — U J ^ Li^j .(69 c68)3^iii j ^^'^i (Decoupling) 

^Jl.il 'T jl lJufc .(60)A90aJLJ Aii:ii cjbyu-u. j Uj*>Ljl aJL- j lS^J S-r-H Jjr^' ^ J>r^* 

.(Nucleonic) aj ^ s^u j^uUi j^Uj s^u 

al^i pjl tj-i? J jipj^lj j-UUi jibs- ^ ^1 

J oiy?" ^ o^l>--* i^LUl Jl ^ o^j^* j j*-^ y) ■ J^" J y^- 

.[29 o>Ji](^ 

J\ gg 1H ^jSfl) ^jSfl jU U^j tjb OJJ ^1 aW)I j 

J 9j .frU Ul ^ oUJNl ^< A^ ivaij c j j^l 'f y ^ sUJ*i/\ JiUl 5^ jl^ j .(7)((j^* 

iiji iljl 1 — I" :olj_^ U (70) jT ^1 c^T J^yu ^ jU* ^Ur J jj-^" (»^* 

AiU.; - J Uj ... - A^jSfl oU^ij j^l^'yi c^l - UUi ^ jiiLl jf JbJ 

j ^ ^ 

jill* :(jJ^iyvvJ) :o jLj Jjr Jli ^jii OjL; Ifw ^\ . . . ^-^\ cCjljUlJl 

A JlT ijS'y (W-) :Jj" :(71)jt--iiii j y>Jl o j oG- jji jjjt jl3j 

4 owl J-^.JP^ ^ ^Jb- Ai^\ 2)1 Uj .(72)U^ ^"^^ *JU^ J Cj^U;>ll ^L^Nl JLP U Ai'^J C(U) 
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jt -laj^*>ll [28 « ^']( j J*^ J ^\ f f (»^^- (T^W*-*^ '^^ J j J^r^ 

J — i '^y J^j j^' cr* ^ "r^' J^" 

01^ c^t (li-j) -[30 s^W^J' biVT ^j^lj cjl_^l o! lj>^ 

.(73 c68 t65) c-^JUj* j jj,ia*J J y 'Wajt) Ui''^ \jL>^*:hj* J^^. ^Wa^j 

L - c Si* ^jSll Ot Ui' c(74 c60)(^jL-Ul oUi. jl=j- k_^f JSL-jii t43lJaJLJ <iJL:ii 

. J — lir J. ;^jSfi ^ Vb- (L^) ^ oj^- oi u ^ Oil .(75 c74 t28) 

— ^1 J 1>- yh (bty^- ^j^i j b- jJb^ c^ifi y*) :4jN1 JuJb**!; jlii-l Ujl^pj 

cJl r UjLiP (2^\ Oi-^ j*yi c^f ^ Jiijl ^ ^ jS» J aJj^I a^UU «:>b^4j - J^'j 

.*i\jbT 

\ S (76) j>*il 0 iliUl O^irl ^ j^b ^\ } d\ :cJl5 J:>jH\ ^ jU 

J ft J .(77)<3uiUl ^^-^1 (j Uj jJiil jli jU- aJ^jJI ol^l Jilyj ^boUl ^Jb' 

.(80-78) jy-^i 
.(65)"^jSli oLiib ^j^i jxij uuUi o >-U j.ab tbJJi 
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.2004 t^i )\ iJL^li 4 ^Ut jUi toUij-ijij o iuj^ 



.frill JiiJ^ |» j tjij^' 



m ^ J »■ 

P ^ J IJl* Jl I jUr LJj jt lLj-UI y„ ,d\yJ-\ l\J-^ CjUN SJlJj? 

i jl c^l^) c^Ul ^,-^1 jjj 11a .(U^ ^ y)S\l jL*i] jJjJl ^\ ^ yc* 

frU II ^1 ( iU- iil j^lfr) : JUJ Ajy dlJ:^ JJ:>j .(90-82),_;-^l ^UUl ^1 ^1 

I AfrU Lgj^ ^ *UL>-i juj ^ji^^ *UL>*^ ^ ^Ij ^JLi ^jujii-lj *UI"^^ 

.[31-27 c.iPjU](i^^j 

J, Ji ^\ ^:)Li- ^Ai- of J .(80-76) (A*-^ Jw'j^l j ish ^ 

ilil 01) (iJ ^ 4jIjj ^ .(2 c 1)1^1 5jU*^l cuL-w ^^Jl c:.j:iU-^l JJju ^j^lj cjI jUUl 

Oj ^ aJLp j .(frill ^JLp 4Ji y:^ Ol^j oiJ^ cJi--^ u^J^^J c->ljU-Jl 01 (jJJ-l ^-sU^ 

,j> — Wij" :(72) Oil?- c (Ol>-i frUUi Ji ji-i jT) :ij*yi fjj 

oLS j ^1 Oi-*-^ l/'j^^j c->IjU-Ji jLj^ 01 JJ jJi-i ^jO. jjLi iui 01) :^_jJ-\ ^ ."iib 
CjljU :J\ t^^^j OlS^lj OL.^ 01 jS'jj cLjJU-I iJm. 0! .(9 c3 t2 tl) (frlil Jl^ 'tjiy^ 

J — ^ ^ J ^1 J ^ 0^1 1^> J)}\ j 

^kJ- j jJi^ -Jl»w'j 'oU^---- -oil 01 J-voi oCp- U ot c-^Ljl •(91)ij^>i*j OlS^I 
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ji c — ;ai4^ — J "a^SJa .[82 ^ ^ Syk of ^j^^ ^'^\ o^f 

.[7 aL- j ^j^lj c^ij^l jU t^iJl ^j) ll-j i^lpj Cj\jUUl c3 >::->j 

J — ^1 jiii pJu; J ^60) 5.i*Ui «.b 4j J <jL"j J 4(92) j :o j^iS' ^li^^^j 

.(93) ?)Ut oj-p JSO oSl J cj^Sfi j oJ^i J 

J ^jSfl J Ul jU ov J^bLi jU£il Jl (j^) jU! JJ" :(94) oC^ 

i ^)\ J 01 Ji 3^1^ ljufc jil^ Jy 01 .(95)"diii <^ 

tiL_-iPj (^"^ Jfi « ^ ^ j-/iAil <.^^\ uW'jSfl C^'i -J-^* c>*^-U^J^' 

iii LJit Ul Ow'j^i ^ (/j^' ^y^' j <P ^^^^ y ^ jS^^ >^ 

"* * £ ill « ** ' 

^1 y U 01 : Jj3l t (o\ yr" ^ij-^ ^UUi Jj y--l ^) aJ y (^JU Ijl^ j 

^ J — c4 — jjl y- (j^^^ ti^^j ^Oj^i ^y) LilT 0^ ^ :a; jU^ii 
.(92 t60)<^Ui ji^' jij^^^ uv^i (J ji^' friJ' oUjal J ijJlSC; 

c5— ^ jf te jUr* ^ 1^1 JLc- frUUl Jb'lp (^1^) J j^.*-;aJl jl :(96)4J y jjf ^b'j 

^ ^ l^..^ <iaM — pi Jiij .^1 y-^lj tlr**^J ^"^^ oiji ^c-'ly*' (ji y*«J.l -Uaju y* ^Jj y**)! 

4 ; Ojy : y^ t^c;^^ e-^ly-l ybj caJLi U JLp ju'Ip jy»^l 01 JU- jyJiJl Jb oiy- 

IJlaj y*" ^-w* ^^^^ (S ^-^^j ''4 J ^ j-.^^ 0_^ 01 ol y*" j '-^Jj 

t jUj^il u-j1 J ^ Oli cJailil O-^ ^ 1^1 .^^1 ^ J t JaiJJl ^ Ju^i ^ 

d ja— ^ c^l jUUl 01 Jjb 4Jt)^ j^*il o-?- Cilj c^*)^l j iiL- ^1 i_> ^ »„>Jl>. j 

*■>» f * « 

1 jjl ?rfj .^-j-w Ol j-«»-wJl 01 ^ jJjiil tciJ-IiS" J tljt^ ^^^^ — 9 4 (^■"■31 ^_jiLC' c^l) 

Jl jj ^ ^ A*j oSl jj-^ ^JlAj c \{S y^ (^^^ 0_^^j cc^ y^ Lilj *bl y^ 0_^^ 01 U^l 
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.2004 t^l )\ 5JUJ| cy:j^ cc^L-ljjJlj o Aly 

; 1 — ^ — ^ 3 ; 

1 a\ J .[4 ^LiH](<ilj iSr^ d\ Jlp jjj^^ c[7 jlUiN>](diiJ^ iil}^) iA^l j ^ j[A\ y> 

i>< — ^ c>* t-^-? i[i;^-*^*J Lr^^j'j S^*^ t^^' -[41 cJ-^](;y>Uii) JliJ 

.(^1} ^) ju; 4jy :JL«J Ajy ji d->-iJi caJj^j .(1 14-106)U^ 

[27-26 ojI PjL!1](Ia1^ *Lftl^ UJb:- JL^j^f : J^" 'liy of IffclliJlj 

ilr« r^b tj^b C-^' ^ ot^jUlj A^.jiJj JjJjuj ^/^^-l^l of (c^iy?" 

j^^/^ — cl Aii .jiils^ "Vj i!;*^ Lr4» ^(j^^V^ C?^-?^ ^-H' t>*^- Ir^^J caL-i^Jj 

oL-pjLJi]( lii^ — li 1^5^*1- js-^ij" jj .(115 c98 t94);y^fUJi^ij 

ol SO 0/ jS;. ^ ^ to/ j/ Ju^ Jju \JUb 01" :(1 16)l^J,^> y-^l Jji:! c[274.Vi 

^^^JS' L^jAAJ J . aJL^U- 4j j,^! j /j 0 /' jjSvj jl jj t<Utf»l?- j /j 

1 — ^S' (Spherical shell) ^Ij/ Jj c^y^jSfb ^ia^ tUUi of jS'jl ciJu^ 

j J — ^1 J T ^ — ^ eJL ,y J Ci^UUl pUj Ij >r A o y \ 'Jj^ jf "Vl -iS/)"^ 

0^ — , J ,\ ^"j/ 5 yui i^uUi j/ ^ ^^jLu- jL^^jj V ID .(118 cl 17 46O c28) 
^Lii JiUi. 4liJbi-\ ^ujii 0/ (j-*^ t^j^' .(119)aJ_^ 0^ 13 Lft^ ^ju^ 

^5X1 0"^ Jaii yfc ^UJil 5j! ^ orjj J y^Udl 01 dUi J c(IsotropiC) ObUJ*^! 

.(122-120)J^UJ;''^I aJs-J:-/.! 

ji I /> Lijl ^J^Jy^ J Li jUi f-UUl Jl ij ji^l ^ *jJjLJlJ cT ^ ^Ijt ajuj! j lil yl 
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.[12-9 cJUaL*](j^l ji^l y^Ail diij) Oai>. j ^Uai:. 

^ij^i 'jX^j .(124-123)Oii^j uy> ^ L^i^^^ -(123) U^Uj i^t 

J-i'jd .(125)J^b J^l N/ J^l ^1 >l ^Uj^fl jj cjat^b l^Pljbl ^1 >l Jjj cJUr^ 

\ jJj^* j\j .(126)5^^^ ^jS/t OjU 01 juu ^1 j O^-*^ c^iySfi j^sAiij 

- , J e 

^^^^ -1 J*^ j) ^'^^^ ^iy <j^Ui 1 jJ .(9 c3 t2 1 1 cJJ* ui*-^ jiii-* (jr- -J^ 

Ji^" oijb ^"i (Dark matter) i-iUi jl5 (L^ iijbj i^jy ^ 

li *Ju^j .(127 46O c28)Jj^i c^jUUi ^Lij ^ijJi p-i J,i ^^^1 ^u^i j c^t 

^ (76)^jSll 0/ jii: 01 

:(1 — jJLjj) :ju; .(129 cl28)y„Ju3\ 5jLp jJbLi J> ^^jji 

yJLUj (a-U\ iS^ ^ J>i^' <P^) O-* ( Jiij'LJLj J ^bl 

Coupled matter and) ol^jJi i-J\>. j ^ jU — Ui j.Ui i^u ^\ (ou^ 

0L_^ J — J J c^idi ^ /":> Ufr^i b- OW! L^t u^j^j ^ J^) J^' '^^j .(radiation 
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.2004 > ^aJ! t yup JiUi tc^Ul^AJ^j o '^y 



lJj» ^jAii LLLw ^j^^^lnpr- ^ AjJLJl 'U.^tttJ la^^»-->- c^l jL»JUl ^1 ^j-oJl l3 

'<> j^* J jL^I jiii- ^1 ^b^l frl^M J^j (Uyf frUr' J ^j(j) :4jUw-^ J ^.j 
J_J ^A^l J ^v^l cj\ jUUl jbL 4iUl j^lj^^/l Jbo 4jf Jl La SjU^i :> jlj .^^''^l ^ 

\ 5l fr) ijl y J I^L^ cJL«^ j ^.^^^j LgiSLi a ^ 

.(iJilp^j li^U 141* ^^f) : jLw- aJ ^ *^ (Y A)LUJi ^ jN/i ^ L;^ii LUJl 

^LJ^i J — »] . (frill JLf- liy> OlS'j ^IjI J ^ t^jji y^j) : JU; 

\ -jj jjj) : JU; aJ UiJUfl^ (2)^ ^ ^ oiJl y^ ji^^* cIjI ^jJi Jji> Ji j 

J 3** T-?^* b\ ^ .[47 (Ojii' i> cjjtr dL'j jjp 

.(123)jiii-i ^ a-^i SjJ^i ji^! J 

^ (1%)^. ^..li S'j^'^j (60),;c__Ui jU Ui jU ooir lii • 

.J-*; i> a;;^ cjiJi Jb^i^i ^jJi Jji? Jxi i<L»_^ jt ji^i ^bt ju 4(nucleonic) 

(nonnucleonic) ^ — pjJir^ ^ s^u ^ }i\ j oijUUi jU 5^1* cJiT i->i i:it 
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- - - - - - ^ 

.(132) (jiit Jl L<-« 4*Jr.» CjUU ^ JpL- j ^1 jA J 4jcJr\ ^ 

[ I ^) SjLxJl lift Jlp Jjbj .OU L^UxiwJ ^\ AjclJl ^jH--*^' f^' iJiA j i:>j^ ^1 

Tt Jijo c|»^\ Up ^il JJ ^j^l 0 ySLo I of Up Jju .(JJJI J[ 



5 I^Ct ^ oj-bL\ j S3 j\ ^\ ^\^\ jU ID .4ZJ\ ji^l ^1.1 
[^i^JaPlj *IaI^ L^xll- lill? ^llUl ^1 Ui^ JLi\ jUii fr) :Jl*J AJy jl .(134-1 3 

[31-27 ci^ujuii] ( liii^'^j iju> j^l; |^yiiij ^^^^fj i^b' 



J — ? f^"* — J — ^ ^b) : J^' y j" :(»^^* ^c-jT-s^j j ^♦-^l 11* Jl jyijj 

I * Jii^jj 43 : JU .[172 ^\ j£H\\(<*^^y. oUl ^,3— iil Jlp ^J4^fj Jl-iS'j^ (^J^ 

<il — Lilj — *3l j,-^ j>-tj cl jJi^ ^flk' . - .^lj Jyfi f iU-ijji ,t-«Jjw«i t4-.LAjl Jl ^ 

P iii li" iji i^jij jl ijjL^ Jb' I _^U) o-wJi :(,-«-*iJi ^ j^J^i J 

4 ^lliil l_^jij jf) f -5^ J c^^jUl ui-.tfj^lj c^ljUlJl j*.ilJLP JL^i j^l3 JU 

Jj — ;lj j^lvj c^-^ i^j/'-l- J (»^1 J- IjS'^' t(aji*^ lii III 

ji aiilj |»:>T ^_^t ^ tiJjiP Li J * 

.(135)"^! ... cLUi >j ojPlII ^^^j 
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.2004 (.^\ J\ iJLxJl L ^Uil aUI cojUIjjJIj o ijy 



.[51 cJL^i] (^M«--iJl 

c(90"82)l^-^ s^r^ jy^J (lil^ C^'-') (137)^ jLL. 5J^^ ^^^^ a* 



Ij * jlj .41 Lji jliJ-l ^Iji jryp ^ ^\ c^JbLl J ^1^1 jl ^>b^. ji Lft ^Jb 

iLj ^i^ivajj jjSi'Uii Aj L« yfc C^jliJl a J J^j) -^j-Adil ji r-l Jy ^ jH^' 

4 U ^ J fri ?^ JL3 iLiiil jiUil J^LiJ j( llJp ciJ Ji3j .(132)^jS'l /"^y cj* joaJ-IT jjjaSi 

^^_-s>wiJl e — jt j,-fi!l iJu^ t/S^-J -(139) ajvrS' aI-J 9> Ji ^tw^ yfc ii ^jiii-* jA 5 

iJl »Ju jU dUiTj ^ ^ u^j^h ^*jL»Ul ji^i- i^JL^wi ob^l t^l? 

' '''' - - > * 

l—^Cl J ^ \ J o-ijUUl LfrJ ^1 ^1 ^iJSH jl Js- JjLj iiujJbJ-l jl .(14 0) (4^1 c 

J jSOj i^I^I J^il A-i jJl A*^l ^iT jli- 4j t^JJl A**Jrl f j jl Ldl ji AjIj 

J5^ ,.t.-J otjb o'ilil ^ ^1 /J\ ji ^ Li^Ul aJ; L- [10 (oJl^'LJJ f^'^ 
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I — i> (C^j^> b-/) ^j^i ^ u> (^^lI aI. j) <jy :(141) -k^i v^U .jjt 

t — it^j \^ — ^ (4 Ijsj^i LJ^) ^ 51. 4;l^ j) j ^ t^j^* J jUUl jiil 

.(132) c->Uil v1jJJ-I jL^* U5' ^*)CJ\ 'Up ^ilj L^'lj^j ^j^j ^ >*^J 

: J^b ^^.j ?JliJlI ^> Uki ^ Jl ^b:^ iiil Jjb" (142) 

J \ i ^ jiJ aIL-c- J5"j iJjJLi i^....^.^_gip ^UJ ^J^Jl ^ J '(o^) S-' <J^ Wj ^! 

^^Ljt 4£ ^ j ^1 ^U- bli ^ <J v-^L ^S/U (^) aU5^ 0^ 

i^S^ i^' ' di li Jbu J (^) Ji5 Jj i <J cJiT ^\f\ a£Ji jt ^ 

N J j, ^ c«Al IjJJS dUii -(j:-.^!^! X' Jl v-^^j^ ^j^^ J 

J ^1 oJlLI ^ a£U( ^C"^^ flJigj .(j ^ <J Jjij jl UJ;- :>\j\ lil a L-Jj) . 

J r 0* iJl J . . A***J j AiU t'Cil ^ j Jwiri jJ>»^ LiAJij iUil Uil jt 

II * " t * 

. 4JI Jp^\j jJ>^ frU-j a3 . . (3jiji 

4^ ^ J^U ^\ ^Uj j jiJi of :<]y (144)^yUail j^Tjijl ij^^j IJl* .itili a;^ 

."a:^ jLl. (20 -10) Oi^ L* 0 ^ jliJ ^^^>J1^\ jJUJl oU^^-i^ liJli^ aj"^ 

0 — • uir*jd Jj^ (^ jW^ 4.5) j'^^l ^ jLJ*^l elJ- U jox«J ^j^ji^^ j^i^l ^ 
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.2004 t(^l ^1 c ^Ul jlU* tc^L-ijjJlj o -Ajy 



f ^ w 4iUi ju-i jy_ jai^ i^tASCi jiiiUj .oju^ ^\ 

jj—;;^^]! J ^, Oiii^ JJj .jisl-l Ovji J> jM^ 4.5) ^^^^^ 

J j^i dj^uJi jJiijJi ^ur J (Steven Weinberg) d j^i^ ji^Ui ^'^-^^^ j 

y j J /Ji ji (The first three minutes) 

Oil Li jjUiH aJU- J\ j ^1 J-^. Ji-^ j jJ-- 0.7 J,*^ ij 

5 ^1" — ^ c^ijJ^i (Transparent to radiation) j^u-i^ uuj- 

oJis" i^uUi jt UjT U:5jjl jiJ J .(69) ^> ^ ^y^b ^^S^* J^^" Wj c(stable) 
Transparent) ji^ iii jij t jLli ^ju jlip (Opaque coupled state) CiUjJi aJU-i j 
^\ rS/i j* .uT Ui^y ^jji j US' ^ ^. (decoupled state 

^^JuLl i^Ll jl IJla jt .'o:>j^^ ^Ij^l UJlj jJULI ^ ^ d-joJ-i j jl 

ij * .(69-68) jpi L$ jij J-^ 13^' ^ oj^L- 0.7 Jit AiUi 

Ojl_^— A?rjJ Jil AJL/* A-J yill OjI (^jUUl j-LJl JS' J^^^ Ojlit Ojl ^ A?r j.5 jjj 

tiji iu J A^ 0.7 ^ Ji? jJ^^ ^^"^ J > J«^ ^ tjUoiJ'Vl f ^ Cr-^ 

JJI *iLA j j5o ji JutjL^J ^ J jjJL- 0.7 Jii AiDl jiill ^Ct j ot ULJ iil .jj5l 

J^s j ji ^ ">\i t^f j^i J l5 jUU^ frUl 5jU ^ JT JU^ jiULl ^Lu*i JJ tjJlxJi l^i^ 
JLJ : Jli cUJU ^ ^i ^ o4 ^i ojoJ-i Jbj>3i iJuh J^jjj ijf ^ cJJt ji^l f^'^ J^l 
1^1 Sj 

iil - Ja) J jil -(145) (Lfrj LaJl^ jt Jr^ j 3^ ^1 y^JjJ L^'jj .U ^♦JX/iiii L« Cj^'y <^^^ ciJiAisf 

■^-^ j'^^J CjljUUi t^Jdl frlii j^aAj ^ jiii-l cJb ojU 

» *^ * * ^ » 

ji JUs j^^l ilft J . jJULi o^ljUUJ Q^j fri^ J jJLij (^) yib jJi4 JUJj AjUww yb jii 

4I_^ ) yb ^n^«*Jl (jy.i'j^^j Ji (jijL 43^3^' fi-i-C-jii ji ^^J^J '^V' OjJLiJl ^ ^^yaiuJ ^^-J 

c5^^j .(Nucleonic) "'C^^ ^ ^ (j^^ iiJiT iji iJu^ i> ajl^ JsNT aL. J^k^ (^ti 

P ojU ^ 05:13 ^ Lii^ iij (/i^i ^Ji-* J tLjjJi ^Ct ^ ^Ijt aLv jJLaj jj^^Luiii ^yajo 
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j J — ^__s-Ji^> ^1 .Ujlaj ji uji y. JUjj J iIa .(Nonnucleonic) 

.(119 c29) Jws jt c^IjLUI s^b ^ ^Ju oyti Jlju ^ dLUilj 

— 4 5Us j ^Idl jtj c(PhotOnS) ci^UyyJi ^Jlp cjU : jl jA ^i^* 1* jUt 

ol: j jSOi ju^ .(1 1 7) oj^i j (Work) J JiU* jL-d a 
ci — JJ R ^1 — Uiii ^ — ^ J T J ^uji^^i 6 ji C-i^ 45%Ji 0 4(Entropy) 

Oj — ^„ j j^l j ol) cN t oli Jbil; J .o-j^* = TR jUlU^ 

:(117) 



3 



A f h \^ 

(t;./?,)' (60.42 198) = tan 



yhCj 



0 jlj 3- A >r C ^W?) UJULP ^3li)^ JhJ^\ Oi^'j C^j^ 3000 Oj' JUP 

jLc- J Siiii ju (Epoch of decoupling) xji^ ^jjai^j .^^^ 3 f^v^-i-V* 

:(146) y>^\ 

Z^RJR, =3000/3 = 1000 

^ ^ 3 ^UiV' 
=(1000)V3 =10'(10-''^gm"') = 10-^'%/?i'' 

^ ^ >l 3_-^l J . 5> 10^ Jty^ y\^\ Jj, ....^^ o^p ^jli^l <^ 

01 L^>1 . 10"^^ -lO'^Jtgw"^ J>y^ ^'ij ^L-::> J-^b <_Jli^\ 

, = / 1000 <^ 0 ^r*-^ OiJ OjUi d\ — «J UiU c^U <p Cr~^ ^ 
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.2004 c^l )S i-uJi t yup jOs^I tcjL-ljJiilj isy 

^^JL y 0 iJL^j .Ai*- 0 ^ 700 ^ ^3 oi* c4i^ o jJL. 0.7 J< ^ 01 Lutf^i _^ 
— J-i 5 — ji U.J .4Jw^ 700 J*y- 0 jS^i ^ jiT ujup Uiiy jj c5 jUUi tUJi 

— Ui j) aj^U uijLvfl^ '(60) ^ ji3 d\ Jl y..s^ J frUUi 5:Lj jl is^jj ijjb J -(60) 

.[47 oijilii] (j ^ jl iJij jljL ul^ 

«iU ^ frlil jl jj^loiil ^y .J' yJl ^ frlil .frlil ^ 4ji jl^j CO jji- t,^^ 

j -o' J (V^* cjI jLJUi j (V^' Jy^j^^ j^j t(<P J ^ ^^*Ul jwfjS?! 

J i JLiJ .(<pL- 24) Jjkj ^^IJI (^r^* jUUl ^IjI jl 

- ^^)\ ^y^\ 4jU ^ J J-*^* j» C|<~.ifl.wjl jUtjii*^! ^ ^wlJl Oi-^J^^ 

:l Aij^" cJl^I ^:)0 ^jJl 4jU ^ J .^Ul ^jN/l ^jj Lut c^Jl^' ^"l slUl ^JUI J 
jl Jl ^ J j.L<JLJl jlj IJla .LjjI J LjDv^ -CiLLi? qJui^I jl Jlju ^^-^il ^jLJUI 

aJJI >-l c^..^,ll ijw'j'^'lj ^>lJl ^1 jLft-ilJl (jii^ ^IjSII g. I a ' 1 -Ajtjj .4^La)I ^jj (_^j]aj 

>-) j>l SXJp ^\ 0 ^^1 C-^^ J Cjlyrlj ^ j::>tJl jJLv j C|_^-k-*JJI {.UJUI ^^J>^ -oUx^ 

Cj_^-« jJJ J j J ^ pJjJl 'ujl U ^ U>t.^ J^JLw£)i Ijl& jL j .U\j^ ^ J Uf-U Ig-^ aJJI 

•c/'J^ aJJUJI 3 y:Jjl j^' (^JJl ^jJJj 
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ijj>-\j'^ ^ (Quasineutral) Jii*:> jip :(Plasma) -1 
.(Collective behavior) iijJUb jUJ\ tsJiU;^ 

Universe: The totality of all space and time; all that is; has been, and 
will be. 

Jij__i:»^i j^^j^ ^J^i <^j^\ Q ^ o:>L* :(Dark matter) ^UMi a^ii^ -3 

u jju jd> ^ ouij^-j c(not visible in optical or other wavelengths) 

. j ^1 SjL- %95 ^ J^'j ^(gravitational effect) c5 ^-i^i 

^^-^ ^ 10'^ jU^j jj5^i jikJi JLp tUi Sd^-j :(Galaxy) 5> -4 

jlpI — «i jjL^ ^ ^ J< >^ J-^ aJik^Vi :(Red shift) .i^i -^\'Sf -5 

^ ^ »< 

Jb^' J N ojjJi c^Uj^i A^ii? ^1 i^i^ : (Energy levels) ^iUJi ^by-^ -6 

.(Quantized) cj\iy^ j -'^^ ^ 

jj I J J ijU- uvs' c^JJi J c j j5oi aj^jlJ C^i ^1 :(Big Bang) jUiJNi --7 

— ■}\ y 5iU.i :(Nucleonic Matter) y a^;^^! -8 
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.2004 1^1 jJt ja«Jl I ^Ul aUi loL-ijOJij o j>JL) 

— .^>y^ — i L^jW^' C:^ t. ^^-^^-^ 256) Ji^^^l ^ cc^jUJ^ -1 
: j ^ — >i .3191 (tij 1997 ~ ^ 1418 oU -c^ ^i. cc^^uJi 

.7418 c4386 c4365 c3190 

.2082 J, — c — jjb^ c jj — iii i^ju* ^1 ^ J ^is'j .4797 c^,^ c 

.6291 ^ J C-jJb- cijUwaJl JJ JLl«^ cJLJ^t JLl^w SijS'j 

. J^U ^ j^t ^JJ iJly- ^_^f j^.^ Xj*^ .356 

jli C.^, jT C(c^ 774 O) j^ljuiil ^.Ojl JsUj^ c^^^jUu^jJI ^ ^1 jjl -4 

,102^ a ^ .oijiU^jf c(c^:.^La 1994-c^yxA 1414 JjSft^^ j^^)^Uc^i 

J — ^(t:^ 91 1 o^) j^tii ji^i j jjJi cjjjJi J:)U ^y^^' j-Ji -5 
.102 ^ . fri^^t ajU c((^i!>L. 1993-L5 1414 vuJ» Waii jU-oj^) 

.575 c2 ^ .^vJa^il j"^ ^ry--^' tjJ-^^ t jy^ j^} -6 

o ^1 jb tjj jiJi ji^tj jjjuJi ji 791 o) t^ji jijJi ^.jji jUiiJi -7 

.221 ^ c3 ^ ..i^t^ 1996 1416 

tjfr-«udi j -k^i jp:^ 754-654) ji c J^'Ij ^aj^* ol^ ^j? -8 

.213 u^3 ^ . c(l?^!>l- 1992 -Lfj>^ 1412 jU-oj^i.) /iii 

.355 t6 £ .c^ji>cJ\ ^ ^ c^jM^ ^ xs^i i.j,ycL^\ jko- ^\ -9 
.247 t5 ^ 5 c ^iu ^ 
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^4^ jjL^J^; jj^upj jL^ij c(c^;>:>u 1996-c5yrub 1417 4_^ii^\ ^1 jU-^j^) 

,115^18 

.2149 tjiBi J ^-uli v--.br cjO*- 

I — :jJl>- jj — ^ J Jl*3u^ UjiJj>- :4996 tj^'j ^La)l 4jL^ -.llT tjtjL*>» »v;S'W»— 13 

J AjJL; 'WSjtj ^"i ^ Jj»r J ^ ■ Jj^ J>^^ *^ LS^~ 

J_-^^ 4i;) ^1 jf- (^Jb jis^j o-o jj-^ (^') oi^ Uj*"!^ (aij) ^jT b^jb — 14 

.dJll J-C- (^La.>) eJL^ (I jcS' 

.6959 t6865 c6864 ca^^i c<^jUU» ^yi^ -15 

16 

.4993 c4992 ^_:>\^^\ cjiUij ^uii ^15' c,a^ ^^-^ -17 
.3 1 62 jtij c-jjb- toT jj^" ^.^L^r t<^JL- ^1-18 
.4138 c3878 c3409 ^.^i^Sli c^^uCaJi ^ iJu^\ -19 



JjH- 



jji ^-u^ J ^1 1208 604 ^) ^.Ali c<^ji> -20 



14 ^ .ij^ ^r-^ ^ K^^^^ 1993-^ 1414 ^1 jb cc5ji;;ii ^1 jwoii. 

.18-17^: 

.42-39 ^ c24 ^ cl3 ^ .(^ 1994 1414 oj^) /iii ^i. 

.77 t5 ^ • Ji/^^ J Jij^^ ^s^j' jy^> oi^ii ^i; c;/jU2Ji -22 

c j^^l j iiJ^I c(^^ y:^ 754-654) ^. ^ Ju^ c^U yJl ^JU^I jU^ -23 

.220 9 . 5 1992 1412 oU-o.^^) ^liii 
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.2004 )S jJLxJ* t ^Ul jlUi toUijjJlj ct. i3y 
Jl ^^J Jl JiJl :>Li.jl :>^l ^( ^(iS 951) Jl^ ^ JL^ :>^1 ^^1 -24 

^« — ^ 1994-^ 1414 A*JaJi ^^jj) ^ytli olyji $.L>-i > jT^i bi^ 

.263 -262 ^7 ^\y>r\ 

.181 15 ^ .oT^l (>i5U.Sf ^Uri cJl^ iiiijup ^1 c^^i -25 

s-ji — f- jj d\j — iJi i^'i jy-^" 728 c--) jujji ^ j-J-^ jjJLii |»Ui; tg? j^l^Ji -26 
^ t6 ^ .(^ 1996 — * 1416 ^jjij) j*-^' t^^ji-^ ii/'j tjiiyiJi 

.15 

J.;wJll j;u>. ^ JjU^I t 538 -467) ^ iiii ^Uil -27 

.oijii c((» 1977 -^1397 jU-c..j^) fj^\ > J Jdj^Sf* 

.409 ^3r 

.2003 ctii yJi -jLiSli c<*.-Uri cJjUii 

29- Fairal, Anthony, Large scale structure in the universe , Wiley- 
Praxisseries In .Britain, 1998, p 105-106. 

-30 
31 

.2274 -2272 ^.:>i^i t,lUili ^-i^ icSjUJi 32 

.2959 i2957 .2956:^^ ^^u! .jiii .-u s^i:^ ci^^ugi 33 

.3025 c3023-3020:(^j ^^ui cSiiU.) c^JL^ ^^-34 

t 1522 cl547 tl542 *j e^,:>u^i 5 jl^ c oi-ii cJLi^5 -35 

.5481 <. 1562 cl559 ;1556 c 1554 cl553 

.9212 .8683 c8658 c^.^i c JuUi cjl^i-36 

.17131 cl6913 cl6618 c^iUi ^ cjli-Ai cJii-f-37 



33 



c 23217 c21839 ^21822 >-^i ^j\^H\ ^ cjl^i cJ^i -38 

.24947 c23364 

.2492 ^Ji^ t^^jJi c^iiT ^ -39 

.1338 O.Jb- tO.l'jJl ^1:5' c(/JL. ^1 -40 
tl frj ?f cs-*,^ Jtr^l cs-^^^ ^j^^ ^ >^ 686 O tcSiU ^jjjJl J ~41 

.376-375 i 4^ cl998 cCJ*ii 

42- Zeilik, Michal, Astronomy the evolving universe , John Wiley 
and sons, New York, seventh ed. 1994, p 496. 

. Ji>-J» jL—.- j '(^ 725 ^) <^:»lAiJl alsi ^ ^ jdJJl cOjUH -43 

.184^c4<».(ojj-) >:iJi 

c^L^i j jy^^ K^:^* 546 ^) v-'^ Li' tj^J^^^ -44 

.181 ^ c5 . 1993-^ 1413 uU-o-jji;) > t>!>*^i 

.20 ^ t4 ^ .cJil^i jU j^uii y tc$ *45 

4 ......uii jb tjj-Jtj oL^i j j^jJi ^ 885 <.:-') ou ^ t^uJi -46 

.285 ^,^\j>A c(c5^^^ 1995-<^^ 1415 jU-o.jji.) 

.190-189 ^ c6 .oi5>3i v^'Lpjj oT>Ji cyliJi jd^ii ^liij t<^j^i~ii -47 

.303 ^ A ^ d~\ y>}\ ^ c^.jJi ^u^ c >:r ^1 -48 

.24 1 ^ c5 ^ . Jdj'B ji^t J Jij^Ji j\ /\ cc^ji jyjJi jjjJi '.<^ _5UJi-49 

^1 ^ ^1 y*** 745-654) OL^ ji^i ^Ji-jd ^ juj£ t^^u >ji ^^ju^yi -50 

.244 

jji i) c-^l jb ^1 jA t 375 c--) ^ ^ cJUl <_jt t<^JLi -5 1 

.280 u^3^ ..i^f 1993-<^ ^ 1413 oU 
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.2004 / jJbJi I ^ ^\:\\ jlUI cc^Uljjd\j A^y 

jl— J-c^ jjo) tj.jU5i t(c^3'>L. 1914 1332o) Ji^ jl^ 'i/"^' -52 

. 203-202 ^ c9 c7 .V^- >^ 1978-^ 1398 W^i 

- Ojji—i) ^r-^l P jJLp j ^Ij 597o) L^jyrl jjjOl >il jif -53 

. 212 ^ c7 .oijjU 1987-^ 1407 J> oU 

J — J ^1 jJUjj jA ^ 450 -364) t/^i oLivoj t(^^jjii» -54 

.374-373 ^ 

. 93 1985-^ 1405 J> 

tlO 1989 -^t-^ 1409 ojji-H) ^^^^^ — Jl .j;^! j ^\J^\ cju*^ -56 

.5522 

. 143-142 ^c9-7f 

.192 ^ .6 ^ 1994 -^1414) J> W-ii 

jb t Jl j -M^i 754-654) ^y_j^.s^ c^^u ^juVi y^ -59 

.560 ^ 9 . 1992 1412 oU-.^ j^i,) /iii 

Cj '-C y . jl ^1 J diiiJl e:>jL)l ^.Jdzil oililj «.UJU1 ^^^i -60 

.21 1-187 t6 cl7 ^» .2002 cv^ui^^ij aIl^^i ^>Ji ^lj^ cc^ui^^iij 

61- Zeilik, Michal, Astronomy the Evolving Universe , John Wiley 
and sons, New York, seventh ed., 1994, p483. 

62- Zeilik, Michal, Astronomy the Evolving Universe , John Wiley 
and sons, New York, seventh ed., 1994, p487. 

63- Weinberg, Steven, The First Three Minutes , Toronto, 1984, pp 45- 
46. 
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.188 11 ^ c6 .jT^i ^i^S/ ^biri tJL^ ibi ^ ^^i c^>ji -64 

.(^ 1981 -^1402 (C^i d'\j^\ P <-j;^ cy- '^J^ ^ '■Q>y\^^ -65 

.506 ^ a ^ 

66- Weinberg, The First Three Minutes pp 49-1 13. 

.107-106 ^ cl ^ . j/iii j /Ail cjijJi J*^ J^J^ c^jc-J^ -67 

68- Weinberg, The First Three Minutes pp 48-49. 

69- Weinberg, The First Three Minutes pp 104-105. 

^ iJl J <pLkLJ ^\ jii tOI ^1 (^T Jj jl" js> jUl 3 10 CJ) c y__/>r tc^ j>]aJl -70 

.281-272 ^ cl^ .(^ 1995 1415 oj^) 
.220-216 tl ^ J >>-J* t^ji cf' '<>^ ^^JuSfi ji\ -71 

.216 t 1 ^ .ji-^l j Ja^l ji ji JUsi t^^U yj'i ^JU^l OL:^ -72 

.570 ^ t2 . JjilSCii tiui jU -73 
.107 ^ d ^ .j/iii j>^\ j j/di '^oJi > JLP <.Jhj^\ -74 

.106 tl ^ .j/^' J>-^* j J-^* 'v>*"^* ^ ^J^Jtr^^ -75 

ij_pjjl . Ja- - j,jro*il col >J1 cLp-Ij oU^wwJJ Sjb^l yJl ^aLi ^ -76 

.643 '1 ^ t^^y Jj*^^ 

.270 cl ^ ciiji p^uli y c<^ -77 

^\ — OT^, — oil ^_JI ^ 728 ^^^1^1 -Ji-*^ Ji j*-^^ ijJ-iJ' ^llai c(j^j^L*J\ -78 

^ .(f 1996 -^t — ft 1416 ojjo) alJUJi jb coij^-^ b^j tjiiyiji 

.210 

.78^.1^ 
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.2004 t^i > 3JL*Ji A-tJi loL-ijjJu o 
.273 cl ^ .JijLJi jl^tj Jijuil jlyl cc/ji^» jdJJl cc^ jUJi -80 

.(Interstellar Grains or medium) a^^.jlJi a^^uJi 
.448 ^ c5 ^ ji^tj J.>Ji ct^jijyiJi jdJiJi tc^jUJi -82 
.214 4 ^ . JjilS^* tin jU ^u]i ^1 -83 
.133^ 19^ .jT^Ji ^i^^ ^j^Uri cJu^iinjLp^i t^^Ji -84 
. 176 t8 ^ .jwiJi ^Ue- J jwAi jIj tv^j^i jjjJi JL?- >3i y -85 

.102 

.352-35 1 c4 j. . Jijdi ji*' iJ Ji jbii v'Li ic£iiAiJi xU ^ ^ j,jJi idp-\ -87 

oj '(i^iV 1970 jLJ-w.jjy) /LiJi jb loi >U >)i CjC>3( ty.hj-i -88 

.1442-1441 ^de^ .Ij^r 

. 45 c30 ^ . jj^^AJj jb^i c^l991-^ 141 1 JjSfi 

1412 ^jj^.) ^ytJi oi^i tU>-i > oT^» i^" j CL^jUa. cc^y^^ -90 

.35,^c25r-(r 1991 

91- Rowan-Robinson, Michael Cosmology, Clarendon press. Oxford, 
3rd. ed. 1996, p 68. 

92- Weinberg, the first three minutes pp 94-1 13. 
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